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To the Editor

We report the results of an observational cohort study examining atopic dermatitis (AD)
disease control by age. AD is the most common chronic inflammatory skin disease and is
characterized by an episodic course. Conventionally thought to remit by adolescence,
increasing data suggest heterogeneity in disease courses, though detailed prospective studies
are lacking.(1)

Methods

To examine AD disease control by age, we used longitudinal data from the Pediatric Eczema
Elective Registry (PEER). It is a cohort study designed to test whether there is an increased
risk of malignancy associated with the use of pimecrolimus, and includes a patient-reported
measure of disease control every 6 months.(2, 3) To enroll, patients must have AD
diagnosed by a physician and used 1% topical pimecrolimus cream for at least 42 out of the
last 180 days.

Our primary outcome, disease control, is a repeating composite variable based on self-
reported control (complete, good, limited or poor) and treatment use (any prescription
treatments for AD over the same 6-month period). Those who reported complete control
were sub-categorized into two groups: complete control without treatment (i.e. apparent
remission) and complete control with treatment.

We examined the data graphically. Then, to account for the longitudinal nature of our data
and repeated outcome, we created a separate binary generalized linear latent and mixed
model or GLLAMM for each level of disease control. This enabled us to calculate the
subject-specific odds of better or worse control for each additional year of age while
controlling for potential confounders specified a priori including age at onset, enrollment
age, sex, race, family income and history of atopic disease at enrollment. The number of
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subjects with at least one follow-up visit by 10/13 determined the sample size. Additional
methodological details are provided in the online supplement. This study was approved by
the IRB at the University of Pennsylvania.

There were 5,798 participants ages 2—26 who returned 49,840 surveys. They were 47%
male, 44% white, the mean age of enrolment was 7.2 years, and the mean duration of follow
up was 4.2 years (see supplementary Table 1 for additional cohort characteristics). Complete
control without treatment was reported on 8% of all surveys while good or limited disease
control was reported 80% of the time. The largest change with age occurred among the
complete control with no treatment group (Figure 1).

With multivariate models, we found an elevated subject specific odds of complete control
for each additional year of age, and a reduced subject specific odds of limited or poor
control for each additional year of age (Table 1). When we split those who reported
complete control into treatment groups, we found the subject-specific odds of complete
control without treatment for each additional year of age compared to good, limited or poor
control was 1.78 (95%CI 1.72-1.83, see Table 1). This outcome was infrequent, however.
Only 3,967 (8% of all surveys), and 1,205 (21% of all patients) ever reported a 6-month
period of complete control without treatment. Of these patients, 546 (45%) subsequently
reported medication use or less than complete control, suggesting a minority of patients
“outgrew” their disease while being followed in the PEER cohort.

In a secondary analysis, we also tested whether the subject-specific odds of a dermatologist
visit during each 6-month period of follow up changed with age. Regardless of the level of
disease control, the odds of seeing a dermatologist declined for all patients as they aged
(supplementary Table 2).

Discussion

Our findings add to the sparse literature on AD disease control over time and imply that
most patients in this cohort had active disease at all ages. Additionally, we found that the
decline in the odds of a dermatologist visit was similar whether a subject reported complete
control or poor control, suggesting that all patients tend to see their providers less as they get
older, possibly because they learn to manage their disease on their own or are simply less
likely to visit a physician. This finding could help to explain why some dermatologists may
perceive that AD tends to resolve as children age.

This is one of the largest longitudinal studies of AD with good representation of minority
groups, data on treatment use, and repeated measures of disease control every 6 months.
Because of the enrollment criteria, the results are most generalizable to patients who have
used pimecrolimus for at least 6 weeks. The criteria may have selected for patients with
more severe or persistent disease, though the AAD recommends topical pimecrolimus based
on the highest level of evidence,(7) and data suggest it is not typically used as a second line
treatment.(8) After enrollment, subjects were not required to continue to use pimecrolimus,
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and in fact most stopped.(2) It is possible that the use of pimecrolimus reflects more about
the prescribing tendencies of providers than the patient’s disease characteristics.

Our findings suggest heterogeneity in AD disease trajectories. We found that age is
predictive of disease control, inpendent of sex, race, income, history of atopic disease, age at
onset and age at enrollment. Examination of the interaction between age and each of these
factors is the focus of ongoing work. Along with increasing data about the role of immune
and epidermal barrier dysfunction in AD,(9, 10) our results argue for a shift in the general
characterization from predominantly a childhood disease to a heterogeneous chronic disease
with intermittent periods of disease activity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Proportion of surveys with each level of disease control by year of age
X axis represents the proportion of surveys reporting the specified level of disease control at

each age; y axis represents age in years. Proportion of surveys with each level of disease
control by year of age displayed as Epanechnikov kernel-weighted local polynomial

smoothed plots with 95% confidence intervals.
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Table 1

Results of binomial logistic GLLAMM regression models for the subject-specific odds of each level of disease
control for each additional year of age

Disease Control Level Number of surveys | Subject-specific odds of
(% of total) disease control level for each
additional year of age?
Complete 7,022 (14%) 1.37 (1.34-1.39)P
No treatment/apparent remission 3,967 (8%) 1.78 (1.72-1.83)P
With treatment 3, 055 (6%) 1.07 (1.05-1.10)P
Good 25,521 (51%) 113 (1.11-1.14)C
Limited 14,588 (29%) 0.87 (0.6-0.88)d
Poor 2,709 (5%) 0.85 (0.83-0.88)€
Not reported 104 (0%) N/A
Notes:

a . - . -

Models adjusted for enroliment age, age of onset, sex, race, family income at enroliment, and history of atopic disease. In all models age at onset,
male sex, income greater $50,000 US dollars, and white race were positively associated with periods of complete control without treatment, and
age at enrollment and atopic history were negatively associated with periods of complete control without treatment.

bCompared to those with good, limited or poor control.

CCompared to those with limited or poor control.

dCompared to those with complete or good control.

eCompared to those with complete, good, or limited control. Results were robust to sensitivity analyses examining the impact of duration of follow

up, loss to follow up, enroliment before the FDA’s Black Box Warning in January 2006 regarding the potential cancer risk with pimecrolimus, and
identity of the individual filling out the survey (i.e. patient or parent).
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